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INTRODUCTION
Visual acuity may be affected due to various associated ocular abnormalities. The classic ocular manifestations in congenital aniridia include keratopathy, glaucoma, cataract, lens subluxation, and foveal hypoplasia. 4 The purpose of this study was to investigate the various ocular and systemic features associated with congenital aniridia in Indian eyes.
PATIENTS AND METHODS
The case records of patients identified with congenital aniridia at our institution from November 2005 to October 2010 were reviewed. Two hundred sixty-two eyes of 131 patients were included and the charts were analyzed for the demographic profile, visual acuity, ocular features, systemic associations, and surgical interventions. Clinical examination included a thorough evaluation of the anterior and posterior segment, intraocular pressure assessment using Goldmann's/Perkin's applanation tonometry, general examination, and ultrasound of the abdomen to rule out Wilm's tumor.
Statistical analysis was done using Origin 7.0 (OriginLab Corporation, Northampton, MA) and STATA 11.0 (StataCorp, College Station, TX). Shapiro-Wilk test was used to check for normality of distribution of continuous variables. Continuous parametric data were reported as mean ± standard deviation and continuous nonparametric data were reported as median with interquartile range (IQR). Comparison of the two independent groups was performed using the independent t test (for parametric data) and Mann-Whitney U test (for non-parametric data). The chi-square test was used for univariate analysis of categorical variables. A P value of less than .05 was considered statistically significant. Table 1 illustrates the demographic data. Median age at the time of first visit to the hospital was 8 years (IQR: 8 months to 18 years; range: 1 day to 73 years). Fifteen patients (11.5%) were younger than 1 month. Sixty-seven were male (51.2%) and 64 (48.8%) were female. Of the 131 patients, 127 (96.9%) had bilateral aniridia and 1 had unilateral aniridia (the other eye being normal). In 3 patients, the fellow eye was phthisical at the time of presentation. Nine patients had a positive familial history of aniridia, with one or more affected siblings. However, none of the parents of these patients were noted to have aniridia. There was no systemic disorder except for cyanotic heart disease in one patient. Ultrasound of the abdomen revealed a normal study in all patients.
RESULTS

Demographic Data
Visual Acuity
The median visual acuity at presentation was 1.00 logMAR unit (IQR: 0.78 to 1.40; range: 0.10 to 2.10). Visual acuity was hand motions in 56 eyes of 28 patients, light perception with accurate projection of light in 21 eyes, and no light perception in 8 eyes. Seventy-six (55.8%) patients had horizontal, jerk nystagmus. Table 2 describes the ocular and extraocular features in congenital aniridia. Corneal involvement was observed in 157 of 262 (59.9%) eyes. Corneal haze and vascularization of variable extent was seen in 119 eyes, of which 29 (11.0%) eyes had clinical features suggestive of complete limbal stem cell deficiency, characterized by 3,600 vascularization with conjunctivalization. Twenty-four eyes had megalocornea (corneal diameter > 12 mm) as a result of buphthalmos secondary to congenital glaucoma. Seven eyes had microcornea and 6 eyes were microphthalmic.
Ophthalmic Manifestations
The lens status was phakic in 247 (94.3%) of the 262 eyes. The remaining eyes had previously undergone lens surgery; 6 (2.3%) were pseudophakic and 9 (3.4%) were aphakic. The lens was cataractous in 95 of 247 (38.5%) phakic eyes. Lens subluxation was noted in 55 of 247 (22.3%) phakic eyes (mean age: 11.9 ± 6.7 years, range: 1 month to 31 years). Of these, 46 eyes had superior subluxation, 6 eyes had superotemporal subluxation, and 3 eyes had anterior dislocation of lens. Other associated lens features were microspherophakia in 6 eyes, lens coloboma in 6 eyes, and posterior lenticonus in 2 eyes. In 8 eyes, lens status could not be assessed because there was dense corneal scar. In these cases, presence of the lens was confirmed by B-scan ultrasound. In 2 eyes, the lens was absorbed. Foveal hypoplasia was the most common posterior segment finding, which could be assessed in 230 (87.7%) eyes. Vitreous opacities were seen in 15 (16.1%) eyes. Optic disc was pale in 13 eyes and hypoplastic in 7 eyes. Three eyes had a retinal detachment.
Glaucoma was identified in 95 of 262 (36.3%) eyes. The median age at which glaucoma was documented in this population was 7 years (IQR: 23 days to 16 years; range: 1 day to 38 years). Twelve patients were exotropic, 3 had unilateral congenital nasolacrimal duct obstruction, and 4 had unilateral or bilateral congenital ptosis.
The median age when cataract was noted was 14 years (IQR: 7 to 23 years; range: 1.5 months to 54 years). The patients with concomitant glaucoma presented earlier than those without glaucoma (non-glaucoma median: 10 years; IQR: 1 to 18 years; range: 8 days to 73 years; P = .008). There was no gender preponderance in the presence of glaucoma (P = .89) and cataract (P = .21) in patients with congenital aniridia. However, males (32.0%) had a higher proportion of associated subluxation (P = .001) compared to females (13.9%) (Figure 1 ).
DISCUSSION
The prevalence of aniridia is 1:40,000 to 1:100,000. Isolated aniridia is inherited in an autosomal dominant manner with almost complete penetrance and variable expressivities in two-thirds of cases; one-third of the cases are sporadic. [4] [5] [6] In contrast to existing reports, the pattern of inheritance was sporadic in the majority (93.3%) of patients in our population. No gender preponderance was observed in our population (male:female ratio = 1:1) and none of the patients had the classic systemic associations reported with congenital aniridia.
Iris hypoplasia in congenital aniridia may be total or partial. The majority of patients (85.6%) in our study had total/complete aniridia. The common ocular abnormalities associated with aniridia that affect vision are cataract, glaucoma, corneal opacification and vascularization, and foveal hypoplasia. Corneal involvement often leads to decreased visual acuity because of aniridic keratopathy, which is due to ingrowths of blood vessels at the limbus and begins during the first decade of life. 7 In this series, 44.4% had varying degrees of corneal opacification associated with vascularization. Lens changes were the most commonly associated anterior segment abnormality in this study, with cataract being the most common (38.5%) lens finding, followed by subluxation, microspherophakia, lens coloboma, and posterior lenticonus. The median age at which cataract was noted was 14 years, which shows that these eyes may have a predisposition for accelerated cataractogenesis. A major factor limiting vision in patients with aniridia is foveal hypoplasia, which was noted in 87.7% of the eyes. The incidence of glaucoma in cases of congenital aniridia has been reported to range from 6% to 75%. In our series, 36.3% of eyes had glaucomatous disc changes. Other ocular abnormalities noted were microcornea or megalocornea, hypoplastic disc, disc pallor, retinal detachment, ptosis, strabismus, and congenital nasolacrimal duct obstruction.
Congenital aniridia can be associated with multiple ocular abnormalities. Cataract and glaucoma can develop at an early age. Emphasis is laid on regular and careful ocular examinations to identify these abnormalities for a timely and appropriate management of these patients.
